Purpose: To explore the relationship between acquisition of new spectacles after routine cataract surgery and vision-related activity limitation (VRAL) postoperatively. Methods: This cohort study with intervention (survey) included 1329 patients in Sweden who had undergone a second-eye cataract surgery during March 2013. Data from the Swedish National Cataract Register were used, including evaluations of VRAL through the Catquest-9SF questionnaire before and 3 months after cataract surgery. Five months after the second-eye surgery, patients completed another five-item questionnaire about spectacle use preoperatively and postoperatively including an item on surgeons' advice about the need for spectacles. These responses were linked to the Rasch-analysed Catquest-9SF data to identify correlations with VRAL. Results: A total of 1239 patients finally participated in the study after excluding those who did not fulfil the inclusion criteria. Patients who were advised about the need for spectacles postoperatively (n = 387) had a greater (p = 0.039) improvement in the postoperative VRAL compared to patients who were not advised (n = 691). Patients who obtained new spectacles postoperatively (n = 512) also had greater improvement (p = 0.032) compared to those who did not (n = 724). Conclusion: The average improvements in the VRAL after surgery were significantly higher for patients who obtained new distance spectacles postoperatively and for patients who were informed about the need for spectacles by their practitioners.
Introduction
The goal of cataract surgery is to improve vision and quality of life by removing cataracts and reducing preexisting refractive errors (Kugelberg & Lundstrom 2008 ). The routine treatment today in most cases is implantation of a monofocal intraocular lens (IOL) with the refractive power to leave the patient emmetropic (Behndig et al. 2012) .
Refinements in preoperative measurements and IOL calculation formulas (Holladay et al. 1986; Olsen 2007 ) have led to an increasing proportion of patients reaching the target refraction. However, at least 40-62% of patients remain spectacle-dependent for distance vision (Javitt & Steinert 2000; Nijkamp et al. 2004 ) after bilateral cataract surgery targeting emmetropia after monofocal IOL implantation, mainly due to astigmatism (Wilkins et al. 2009 ). In Sweden, patients might be advised to obtain new spectacles about 6-8 weeks postoperatively based on the surgeons' assessment of postoperative refraction and visual acuity (VA). Our doubts about patient compliance with spectacle acquisition prompted a descriptive study that explored spectacle use after routine cataract surgery in a larger patient population with a focus on the acquisition of new spectacles (Farhoudi et al. 2017 ). The main finding was that spectacle acquisition was correlated mostly with the advice given by the surgeon and not to ametropia. The purpose of this study was to investigate whether these findings affect patient satisfaction and visionrelated activity limitation (VRAL).
Patients and Methods
This study is the second of two in which data were collected from the Swedish National Cataract Register (NCR) and combined with an additional questionnaire about spectacle use. The NCR contains data for 97% of all cataract surgeries in Sweden (Lundstrom et al. 2002) . The regional ethics committee approved the study protocol.
About half of the participating centres reporting to the NCR (38 of 73 clinics in 2013) also report annual outcome data from surgeries performed during the month of March. The outcome data included the Catquest-9SF questionnaire ( Fig. 1) (Lundstrom et al. 1997; Lundstrom & Pesudovs 2009; McAlinden et al. 2011) for VRAL preoperatively and 3 months postoperatively. The patients completed a follow-up examination about 3-6 weeks postoperatively, which is when advice about the future need for spectacles usually was given. From this March cohort, we selected all patients (n = 1527) who underwent a secondeye surgery in March 2013 and who had complete outcome data reported to the registry. About 5 months postoperatively, another questionnaire with five items about spectacle use was sent to the members of this cohort. Patients were asked if they used spectacles preoperatively and/or postoperatively, for distance only, near only, near and distance, or never. They also were asked if they had received information about the need for spectacles at the postoperative follow-up visit (possible answers: yes, no, do not know, and did not have a followup visit), if they had purchased new distance spectacles postoperatively (yes or no), and if no, the primary reason (I can see well enough without spectacles, I can see well with my old spectacles, financial reasons, planning to buy new spectacles, or do not know).
For this study, the responses regarding spectacle use were coded and linked to data from the registry on multiple variables, with a special focus on the self-assessed visual function data (Catquest-9SF). The Catquest data were analysed according to the Rasch model (Bond & Fox 2007) , which is an item response model that linearizes values into a unidimensional continuum available for parametric statistical analysis. The resulting variable (Rasch score) is expressed in logits, by which better perceived VRAL generates low Rasch scores with our coding and worse perceived VRAL generates high Rasch scores. We investigated three different variables from the Raschanalysed Catquest data: the overall postoperative VRAL, that is the total postoperative Rasch score for each patient; the general satisfaction with visual function postoperatively, that is the actual score for one of the global items in the Catquest questionnaire (question B, Fig. 1 ), which we dichotomized into general satisfaction or general dissatisfaction; and the surgically induced change in VRAL, which is the function of the overall The postoperative overall Rasch-analysed Catquest score was not normally distributed in that a large majority of patients reported high total scores for VRAL.
There were no significant differences seen both between the subgroups who were advised or not advised about spectacle acquisition and between the subgroups who did and did not obtain spectacles. Crossed analyses of various combinations of these, for example those who were not advised versus those who obtained spectacles, also did not reveal any significant differences.
General satisfaction with postoperative visual function
When responses were dichotomized, 1135 patients were classified as satisfied and 78 as dissatisfied (26 patients had a score of 0, option 'do not know'). Table 1 shows the results obtained when previous categories of patients who were advised versus those who were not and those who obtained spectacles versus those who did not were compared regarding general postoperative satisfaction. Mean change in visual function: obtainers versus nonobtainers Slightly higher proportions of dissatisfied patients could be seen among the patients who were not advised compared to those who were advised, and among the patients who did not obtain spectacles compared to those who did obtain spectacles. However, the skewed distribution, which leaned heavily towards satisfaction, provided very low proportions and numbers of dissatisfied patients, as often is the case with cataract surgery. Thus, the differences in the proportions of dissatisfied patients were not significant for any of the subgroups when cross-analysed.
Change in patient vision-related activity limitation
The improvement in the overall Raschanalysed Catquest scores, that is the difference between the preoperative and postoperative scores, was normally distributed.
Patients who were advised about the postoperative need for spectacles (n = 387) had a greater improvement (À3.58 logits) in the postoperative VRAL compared to patients who were not advised about the need for spectacles (n = 691, À3.25 logits improvement, p = 0.039) (Fig. 2) .
Patients who obtained new distance spectacles postoperatively (n = 512) also had greater improvement (À3.50 logits) compared to those who did not obtain spectacles (n = 724, À3.19 logits improvement, p = 0.032) (Fig. 3) .
Surprisingly, when the group of patients advised to obtain new distance spectacles (n = 387) was analysed regarding the actual postoperative purchase of new spectacles (those who obtained spectacles versus those who did not), no significant difference was seen in the score improvement (p = 0.8). A significant difference also was not seen for the patients who were not advised to obtain spectacles (p = 0.3) (n = 545) when the actual postoperative purchase (those who obtained spectacles versus those who did not) was studied within the group.
Discussion
In a previous study of the same cohort (Farhoudi et al. 2017) , it was proposed that the acquisition and use of new spectacles postoperatively were correlated strongly with surgeons' advice about the need for distance correction. In the current study, outcome data on patient satisfaction and VRAL (through the Catquest-9SF questionnaire) were added to the analysis, suggesting a higher average improvement in patients who were informed about the need for distance spectacles and if they obtained spectacles postoperatively. The change in the VRAL was the only parameter of three that most clearly demonstrated this pattern. This finding adds to those published previously that were based on NCR data that assessed the same parameters (change in VRAL, subjective VRAL and satisfaction with vision). One study reported that ocular comorbidity had a negative impact on all three parameters (Grimfors et al. 2014) , while another study found a more diverse relationship among age, preoperative and postoperative VAs, first-or secondeye surgery, gender, and achieved postoperative refraction and visual function assessments (Ronbeck et al. 2011) . Interestingly, the mere act of giving advice about spectacle use in the current investigation seemed to be more important to the subjective outcome than following that advice, that is actually obtaining spectacles postoperatively. This suggested psychological rather than physiological mechanisms involved. The magnitude of the differences detected is also difficult to appraise from a clinical perspective, as the data are Raschanalysed, that is statistically modified raw scores from the Catquest questionnaire, and the minimal important difference has not yet been investigated. Nevertheless, the findings might serve as an indication that the outcomes might be improved, also from a subjective perspective, if the patients' postoperative need for spectacles is addressed properly. This is of increasing interest as many patients today do not have a postoperative visit (Eloranta & Falck 2017) .
A limitation of the current study was that the Catquest-9SF measures only one dimension of quality of life, which is activity limitations. There are many other dimensions that could affect the visual performance, such as visual symptoms, convenience and economic factors, among others (Khadka et al. 2016 ). Another limitation is that the questionnaire was answered 5 months after the surgery which might affect the patients' ability to remember spectacle use before surgery.
Surveys among surgeons investigating practice patterns for postoperative counselling or individual interviews with patients about postoperative spectacle behaviour might be used in future investigations of this issue.
